








FRIDAY, MARCH 26, 1886. 





COMMENT AND CRITICISM. 

A REPORT FOR THE YEAR 1884 was made to the 
New York legislature early in 1885 by Prof. James 
Hall, state geologist: it was accompanied by a 
large preliminary geological map of the state, 
compiled by Mr. W. J. McGee, of the U. S. geo- 
logical survey, from all available material which 
was of special value on account of its candid de- 
parture from the usual form of geological maps 
in coloring only those areas that had been pretty 
well studied, and leaving the rest conspicuously 
blank. There is no question that the publication 
of such a map would be an incentive to local 
investigation by explicitly pointing out where it 
is especially needed ; and Professor Hall seems to 
have made this clear to the legislature, as it was 
ordered to be published by a resolution of the 
senate and assembly, and an appropriation was 
made for this purpose. But a note added to the 


report in November states that the governor has 
vetoed this item in the supply bill, and thus the 
appearance of the map has been indefinitely post- 
poned,-—a most regrettable piece of political 
economy. The same report contains a geological 
map of Ontario county, with accompanying text, 
giving a brief outline of its geological succes- 


sion, by Professor J. M. Clarke. Apart from the 
valuable local details of stratigraphy, it excites 
our interest from the indication it gives of the 
true physical relations of some of the north and 
south lakes of western New York, — called the 
‘ finger-lakes ’ by Chamberlin, — which the author 
refers to briefly as lying in separate preglacial 
valleys. When the ice of glacial times was break- 
ing up in these valleys, ‘‘ which had then had, no 
doubt, a long previous existence as valleys of 
water erosion,” they discharged their waters into 
a basin where the town of Naples now stands, 
whence a southward overflow was found by the 
Conhocton River. A little distance west of 
Canandaigua Lake, another valley is shown on 
the map, now filled with alluvium, but equal 
in size to the average of those near by, now 
occupied by lakes. It would thus appear that 
the northern edge of the Devonian plateau of 
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western New York is pretty well dissected by 
valleys of the ordinary type, in only some of 
which lakes are caught. The more numerous 
these valleys, the less aid need be called for from 
glacial erosion in originating them. 

THE REPORT OF OBSERVATIONS of the annular 
eclipse of the sun, March 15-16, 1885, by Com- 
mander A. D. Brown and Ensign A. G. Winter- 
halter, U.S.N., has been issued as Appendix II. 
to the Washington observations for 1882. At 
least, we suppose that this appendix belongs to 
the volume of observations issued by the U. S. 
naval observatory, for it was received from the 
superintendent of that institution. The titlepage, 
however, simply states that it is ‘ Appendix II., 
1882,’ and the reader must learn from other 
sources to what publication it belongs. Unfor- 
tunately this omission, trivial in itself, is indic- 
ative of the character of the paper. It begins 
with a jerk, ends abruptly, and throughout re- 
sembles patchwork in which the pieces are fitted 
together with little regard for symmetry. Be- 
ginning with the preliminary circular calling for 
observations from volunteers in the north-west, 
it next describes the preparations for photographic 
work at Washington, and gives the number of 
plates exposed, with a few comments on the 
success attained. Then follow the contact and 
transit observations made at the observatory. 
Returning to the volunteers in the north-west, 
the authors give the reports in full, with two 
sketches showing the relative positions of the 
stations. The thread of the Washington nar- 
rative is then resumed (without the slightest in- 
timation that the scene has been changed), the 
measurements of the photographs are given in 
detail, and a reproduction, by phototype process, 
of one of the negatives, closes the report. While 
the faults of arrangement are quite glaring, there 
are other defects which provoke criticism. Thus, 
two kinds of plates were used, collodion and 
gelatine, having different degrees of sensitiveness ; 
but we are frankly told, though the reason there- 
for is not stated, that the slide was arranged for 
the former only, and that in consequence the 
latter were necessarily over-exposed. Again, the 
observations are only partially discussed, and we 
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are left in the dark as to their accuracy or utility. 
The reports of the volunteer observers show the 
lack of careful editing by the compilers. We 
are told at the beginning that the photographic 
work was undertaken at the request of Professor 
Newcomb, for certain investigations he was pur- 
suing. It would have been wiser to have turned 
over to him at once the observations made, 
instead of publishing them in their present crude 
form. The publication is certainly not to the 
credit of the institution from which it proceeds. 
We should hardly have devoted as much space to 
the above report, had it not been published at 
a time when the status of the observatory is 
under discussion. If it indicates the character 
of the scientific work which is done by naval 
officers under naval management, the position 
of the committee of the National academy, that 
it would be unwise to build a new naval obser- 
vatory, is amply confirmed. Contrast with this 
weak paper the appendix which precedes it in the 
same volume,— ‘The orbit of Iapetus,’ by Pro- 
fessor Hall, a model of scientific writing, — and 
further comment is unnecessary. The paper also 
emphasizes the need of a scientific head for the 
observatory. If under the present management 
such a publication is allowed to see the light, and 


thus make the institution the laughing-stock of | 
the scientific world, it is time the management 
was changed. 


THE PRIZE offered a year ago by H. H. Warner 
of Rochester, for ‘the best three-thousand-word 
paper’ on the brilliant sunsets of 1883-84, has 
lately been awarded. The judges were Professors 
Kirkwood of Bloomington, Ill., Harrington of Ann 
Arbor, Mich., and Stone of Virginia; and their 
opinion of the essays was so high that Mr. Warner 
was induced largely to increase the awards. 
Meteorologists will universally read with satis- 
faction that Kiessling of Hamburg received the 
first prize of two hundred dollars. Other prizes 
were given to J. E. Clark of York, England, H. 
C. Maine of Rochester, N.Y., and Rev. Sereno 
C. Bishop of Honolulu; the last is now well 
known in connection with his early observation 
of the new solar corona, which is now generally 
called after him. It is further stated in the 
Rochester Democrat and chronicle, that a ‘special 
Warner medal of honor’ will be awarded to Pro- 
fessor Abbe of the signal service, Professor Upton 
of Brown university, Prof. H. A. Hazen of the 
signal service, Professor Davis of Harvard col- 
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lege, Mr. F. Cowle of Lauriston, Tasmania, and 
Rev. R. Graham of Errol, Scotland. Mr. War- 
ner’s extension of his first offer of a single prize, 
so that there should be a more general recognition 
of the efforts made by a number of the com- 
petitors, is characteristic of his generosity, already 
well known to astronomers from his hundred- 
dollar prize for the discovery of new comets. It 
is said to be his intention to publish the sunset 
essays as soon as they can be put into shape for 
the printer. 


A VERY GREAT INTEREST attaches to the brief 
notice of the new objectives of Dr. Carl Zeiss of 
Jena, by Dr. H. van Heurck, director of the 
botanical gardens at Antwerp. The success of 
Zeiss’s experiments to discover a new glass which 
should give more perfect objectives than it is pos- 
sible to make with crown and flint glass has ap- 
parently exceeded expectation, almost surpassed 
the highest hopes ; for, according to van Heurck, 
the new homogeneous immersion 4 objective, with 
a numerical aperture of 1.4, manufactured by 
Zeiss from the new glass, excels the best English 
lenses in the perfection of its sharp definition : 
‘¢ The images are of wonderful clearness, and the 
objective has a greater resolving power than any 
that we have had hitherto. With the vertical 
illuminator, Amphipleura argenteum is resolved 
into pearls, not merely at some points, but over 
the whole surface, and with such sharpness that 
they may be counted. No doubt this objective 
will show us, in many diatoms, details which have 
hitherto escaped observers. Bacteria will proba- 
bly exhibit details of structure as yet unknown, 
and which will perhaps enable us to better dif- 
ferentiate the species.” We have heard from 
other sources equal praise of the new objective, 
which seems to surpass the present much admired 
— we might almost say beloved — oil immersions, 
as these surpass the water immersions. It will be 
remembered that Professor Abbe, the son-in-law 
of Dr. Zeiss, pointed out, in 1878, that we could 
not hope for any considerable improvement in ob- 
jectives until we should have some better materials 
than crown and flint glass. Since then the German 
government appropriated twenty-five thousand 
marks to enable Zeiss to make experiments in 
manufacturing new glasses suitable for lenses. 
All scientific men will rejoice that the experi- 
ments have had such a very successful result. 
We trust that the new objectives and oculars will 
soon be upon the market. 
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THE EUROPEAN COLONIES AND THEIR 
TRADE. 


THE large commerce between Great Britain and 
her colonies has, especially within the last ten or 
fifteen years, attracted the attention of the other 
European countries. They have watched with 
covetous eyes its steady increase and the rapid 
growth of the English mercantile marine, and 
have studied the policy which has either made the 
colonies of England self-supporting, or, where 
the expenses exceeded the revenues, pay tribute 
to London bankers in the form of interest at high 
rates on colonial loans. 

Attempting to follow England’s example, France 
and Germany have founded colonies, hoping to 
realize from them large commercial returns. In- 
stead of this, the commerce with the colonies 
they have established has heen very limited, 
and the outlays involved have imposed a heavy 
burden upon the home treasury. Even Algiers, 
the most prosperous of the colonies established 
by France, has been a constant and increasing 
expense. The attempt to establisu a French col- 
ony in Madagascar has been abandoned, while 
that in Tonquin has only been maintained by the 
constant presence of a large army. The war 

- with China, in which France became involved 
through the attempt to establish this colony, has 
caused a great drain on France, both of men and 
money ; and, even at the present time, there is 
such a constant turmoil in northern Tonquin, that 
further demands of credit and fresh drafts of 
soldiers must constantly be made. This state of 
affairs will probably cause the overthrow of the 
ministry, if not of the republic ; and the ministry 
have sought to avert their fate by sending M. 
Bert, a former minister of instruction, as gov- 
ernor, with full power in civil and military 
matters. It is asserted, and the facts seem to 
corroborate the statement, that the expense of 
maintaining the colonies of France, including the 
support of the required armies, largely exceeds 
the total value of the commerce, including both 
imports and exports; that the death-rate is in 
excess of the births; and that the French popu- 
lation is only maintained by draining France of 
her most enterprising citizens. These facts have 
become so overwhelming, that a party has re- 
cently been formed in France, advocating the 
abandonment of all her foreign possessions. 

Germany recently took possession of an exten- 
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sive territory on the south-western coast of Africa ; 
but a rainless climate and a barren soil have proved 
insurmountable obstacles even to German thrift. 
Another German colony has been established on 
the east coast, west of Zanzibar, between the sec- 
ond and fifth degrees of north latitude, extending 
westerly into the interior. Several large rivers 
flow through this territory, rising in the moun- 
tain-range which separates the ocean from Lake 
Tanganyika. In the upland country the climate 
is probably healthy, and the soil rich. The Ger- 
mans have also a small colony at Cameroon, on 
the west coast, under the equator ; but here the 
natives have opposed the settlers, and their prog- 
ress consequently has been slow. Of the com- 
merce of German colonies, however, nothing is 
known, as no official returns have been pub- 
lished. 

Italy has recently established a colony at Mas- 
sowah, upon the Red Sea, with the result, thus 
far, of an increased deficit in the treasury. The 
Netherlands retains a part of its possessions in 
Asia; Spain and Portugal, a portion of the 
immense territory they formerly held in Africa 
and in America; and Denmark, her hold upon 
Greenland, Iceland, and three islands in the West 
Indies. The cost of maintaining these domains 
exceeds the revenue ; but the deficit is small, and 
fully compensated by the commercial advantages 
derived from them. Belgium and Austria, on 
the other hand, have no foreign possessions. 
The Kongo Free States, which had their origin 
in Belgium, are a private enterprise of King Leo- 
pold II., and have been supported from his private 
purse. The cost of their maintenance has hitherto 
been very heavy, and must continue to increase, 
until the railroad around the falls between Vivi 
and Stanley Pool is constructed. allowing of the 
creation of trade with central Africa, and the 
consequent tax levies to defray the expenses of 
the undertaking. 

Russia can hardly be said to have any colonies. 
The vast regions in Asia which have been settled 
by her people, willingly or unwillingly, should be 
looked upon as but natural expansions of her 
dominions; and little is known, either of their 
cost to the state, or the extent of their commerce. 

Austro-Hungary alone, of the European coun- 
tries, remains to be considered, and that kingdom 
is little more than a‘congery of colonies. Eleven 
different languages are spoken within its borders, 
and the people of this heterogeneous empire have 
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no desire to colonize other regions than those 
taken from Turkey. 

The following tables are of much interest. 
They show that eighty per cent of the colonial 
territory held by Europe belongs to Great Britain, 
that over eighty per cent of the entire commerce 
is with Great Britain, while the territory of its 
colonies is sixty times as large as that of Great 
Britain itself. 
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THE U.S. GEOLOGICAL SURVEY. 


As a part of the evidence before the commis- 
sion considering the organization of the govern- 
ment scientific bureaus, there was recently pre- 
sented a letter from Mr. Alexander Agassiz, in 
which he took occasion to censure the work of 
the geological survey, and to condemn to some 
extent its existence as a government institution. 

One question raised by Mr. Agassiz is whether 
the work carried on by the survey should not be 
left to individual enterprise. In answer to this, 
Major Powell, in a reply addressed to the com- 
mission, calls attention to the large expenditures 
required for such work, and adds, that he has no 
knowledge of any case where private institutions, 
such as colleges or societies, have undertaken to 
do field-work in topography and geology. To 
some extent individuals, notably a few college 
professors, have made geological excursions in the 
field, and have accumulated valuable material. 

The principal publications in this country on 
geology and paleontology, however, have con- 
tained the results of investigations carried on at 
the expense of the general or state governments ; 
and the publication of such results, on account of 
the cost of the plates required, is far beyond the 
resources of private institutions. To show the 
relation between the official publications and 
those at private expense, Major Powell presents 
some figures collected from the material in the’ 
library of the geological survey. They do not 
represent the entire body of publication, but it is 
believed that they fairly give the ratio of official 
to private matter. These figures show 105,775 
pages on general geology published by the govern- 
ment, to 15,139 pages published by private parties. 
The ratio of geological maps is about the same; 
and, comparing the amount of governmental 
with the amount of private publications in pale- 
ontology, the ratio of number of pages is 18,151 
to 13,916; the number of plates being as 2,858 
to 769. 

The publications of the survey contain the 
writings of nearly all our best geologists ; and it 
is thought by Major Powell that a wide distribu- 
tion of its scientific reports, placing them at the 
disposal of one or two libraries in each county in 
the country, would tend to make the results of the 
investigations as available as they should be. 

It has been especially fortunate for the survey 
that there exists in the Comstock, Eureka, and 
Leadville mining districts vast shafts and galleries 
which have allowed of an unparalleled study of 
problems in economic geology ; and great credit is 
due to the survey for having taken advantage of 
these opportunities. As the law establishing the 
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survey especially requires that economic work 
should be done, and as the primary function of 
the survey is the performance of such work, it is 
evident that this class of investigation has been 
carried on strictly in obedience to the law, and in 
fulfilment of its purpose. 

The annual output of the mines of the United 
States aggregates in value about $425,000,000 ; 
and, while the economic results of the survey have 
largely been devoted to this industry, the needs of 
the agricultural community have not been forgot- 
ten. At present investigations are going on of 
the flood-plain valleys of the great rivers, like that 
of the Mississippi, for the purpose of determining 
the conditions under which they can be redeemed ; 
and, on the other hand, of the great arid regions, 
to determine by what means they may be more 
economically fertilized by irrigation ; and, again, 
of the coast marshes and interior swamps, to learn 
the possibility of their utilization by drainage. 
In the prosecution of its topographical work, the 
survey is constructing a map of the forests of the 
country ; and in its study of the structural geology 
it is revealing the conditions under which artesian 
wells may be discovered, and prognosticating the 
areas where such wells may be constructed. In 
the study of the interior hydrography of the 
country, the survey is developing the conditions 
under which our towns may obtain a supply of 
healthful water ; and, in this connection, the calls 
upon the survey for information are many and 
rapidly multiplying. It is hardly necessary to 
add, that, in the construction of a topographic 
map of the United States, the people are supplied 
with a knowledge of the natural routes for the 
highways of commerce. It will thus be seen that 
the work of the survey has practical relations with 
all the industries of the people, and that it is pre- 
eminently designed to promote their welfare. 


THE RAILWAY TO CENTRAL ASIA. 


UNDER the direction of General Annenkoff, the 
Transcaspian railway has made remarkable prog- 
ress. At the beginning of the present year it 
extended from Mikhailovsk, on the bay of the 
Same name, to Ghiaurs, a small station some 
miles beyond Askabad. From thence to Merv 
the road-bed is finished, and the stations and 
bridges are constructing. It is expected that 


trains will run to Merv this spring, and that by 
midsummer the road will be completed to the 
Amu Daria at Charjui, a total distance of one 
thousand and forty-one kilometres. The harbor 
at Mikhailovsk is very shallow, and the deep water 
at Krasnovodsk is too distant; but another spot 
has been found, twenty-four kilometres from 
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Mikhailovsk, where, by a moderate amount of 
dredging, the largest vessels of the Caspian can 
come up to a jetty now building. For the other 
end of the line, to connect with the railway, 
steamers of a special type are being constructed, 
suited to cope with the swift and shallow waters 
of the Amu Daria. The difficulty presented 
by drifting sands in the desert is to be met by 
introducing plants, already tested for such pur- 
poses in the arid regions of Algeria ; and at the 
principal stations large quantities «f them are 
already. being set out in propagating-houses. 

This enterprise is a military road, built and 
designed by officers of the war ministry, assisted 
by soldiers, Tartars from the Caucasus, and 
Turkomans and other inhabitants of the region. 
The chief difficulty has not been the sands of the 
desert, but the want of water; the existing wells 
being far apart, brackish, and hardly sufficient 
for the ordinary purposes of the caravans. How- 
ever, it has been determined by experiment, that, 
at a certain depth in the soil, water exists in 
sufficient quantity, and increases at greater 
depths. Artesian wells will therefore be dug, 
the machinery for which is already on the ground. 
The worst part of the line determined upon is the 
desert which extends some two hundred kilo- 
metres eastward from the Merv oasis. This, 
though arid and sandy, produces a growth, some- 
times almost a wood, of the ‘saxaul’ (Haloxylon 
ammodendron) and other nearly related shrubs, 
which only disappear at a distance of some forty 
kilometres from the Amu Daria. 

After passing the lesser desert near Mikhailovsk, 
and reaching the station at Kizil Arvat, the rail- 
way takes a direction parallel to the Kopeth 
range, which coincides with the borders of Persia. 
It crosses the Akhal oasis, and passes under the 
walls of Geok Tepe a few yards from the spot 
where the assault was made by which the fortress 
was carried. The most important station is Ask- 
abad, a flourishing town only three years old, 
but already enjoying an important commerce 
with North Khorassan. Farther on, the line 
passes the Persian village of Lutfabad at a dis- 
tance of two kilometres, and enters the Attek 
oasis, now beginning to revive under the security 
afforded by Russian rule. Duchak, at 391 kilo- 
metres from Kizil Arvat, is the most southern 
point of the line, from which diverge the routes to 
Séraks, Heshed, and Herat. Here the road turns 
toward Merv, and enters the desert in a north- 
westerly direction. There are no brooks or 
springs, but from the mountains to the south-east 
come two rivers of importance,—the Tajand or 
Hari-Rud, and the Murghab. The former is dry 
in winter, but in summer has twice the volume 
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of the Murghab. To the north-west both rivers 
are lost in the sands of the desert. The Hari-Rud 
is crossed by a bridge ninety-seven yards long. 
From this point it was formerly a distance of 
ninety kilometres to the nearest fresh water, but 
this has been diminished to forty-eight kilometres 
by a canal constructed by Colonel Alikhanoff dur- 
ing the past season. This diverts part of the 
water of the Murghab, but it was found im- 
practicable to extend it further. The latter river, 
unlike the Hari-Rud, does not dry up, but carries 
in winter seventy-five cubic metres per second 
as against three hundred in summer. It contains 
about two per cent of earthy matter, amounting, 
for the annual epoch of floods, to about fifty 
million cubic metres of mud, which is spread by 
the innumerable irrigating canals over the surface 
of the Merv oasis. The destruction in 1784, of the 
great dike of Sultan Bend, much diminished the 
irrigated and fertile area. The Russian govern- 
ment has reserved sixty thousand rubles to re- 
build this dike, and it is expected that nearly four 
hundred thousand acres will be reclaimed by this 
work, and, in time, nearly four times as much 
more. This land, when irrigated, is of extreme 
fertility, wheat producing a crop of one hundred 
bushels for every bushel sown. Merv is growing 
rapidly : town lots of a certain size are given 
away, on condition that the receiver builds upon 
them at once. The streets are wide, with broad 
footwalks, planted with trees, and bordered with 
small canals. The oasis is confidently expected to 
develop largely in the near future. 


PHOTOGRAPHIC STUDY OF STELLAR 
SPECTRA, 


THE study of stellar spectra by means of pho- 
tography was one of the most important investiga- 
tions undertaken by the late Prof. Henry Draper. 
He was actively engaged in this research during 
the last years of his life. His plans included an 
extensive investigation, one object of which was to 
catalogue and classify the stars by their spectra. 
Mrs. Draper has made provision, at the observatory 
of Harvard college, for continuing these researches 
as a memorial to her husband. The results al- 
ready obtained, with the aid of an appropriation 
from the Bache fund, permit the form of the 
new investigation to be definitely stated. The 
part of the sky to be surveyed is that extending 
from the north pole to the parallel of thirty de- 
grees south declination. Each photograph will be 
exposed for about one hour, and will include a 
region. ten degrees square. The telescope em- 
ployed has an aperture of twenty centimetres 
(eight inches), and a focal length of a hundred 
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and seventeen centimetres (forty-four inches). The 
object-glass is covered by a prism, and the result- 
ing spectrum of each star in the region photo- 
graphed has a length of about one centimetre, 
which enables the character of the spectra of stars 
from the fifth to the eighth magnitude to be 
determined. A modification of the apparatus is 
employed for the brighter stars. 

Meanwhile, experiments are in progress with 
the fifteen-inch equatorial, with the object of 
representing the spectra of some typical stars upon 
a large scale. The spectra so far obtained are 
about six centimetres in length, and exhibit much 
well-defined detail. Additional experiments will 
be tried with a spectroscope provided with a slit, 
as well as with the simple prism hitherto em- 
ployed, in order to secure the best possible 
definition. The present results encourage the 
expectation that the movements of stars in the 
line of sight may be better determined by the 
photographic method than by direct observations. 

To keep the astronomical public informed of the 
progress made in this work, specimens of the 
photographs obtained will be gratuitously dis- 
tributed from time to time. The first of these 
distributions will probably be made in a few 
weeks. Owing to the expense of providing a large 
number of copies, it is desirable to limit the dis- 
tribution, so far as possible, to those who are inter- 
ested in this class of work. It is also desired, 
however, to send the specimens to all who will 
find them of value from the scientific point of 
view. Requests should be sent to the Harvard 
college observatory by any one desirous of receiv- 
ing the specimens. EDWARD C. PICKERING. 


THE HUDSON BAY ROUTE TO EUROPE. 


Last year there appeared in Science (vol. v. No. 
110) an account of the Hudson Bay expedition of 
1884, accompanied by a track-chart showing the 
route followed. Lieutenant Gordon’s official re- 
port of his last summer’s trip to the bay, to 
relieve the observers at the stations established 
in the strait in 1884, is included in the annual 
report of the Canadian department of marine, 
lately submitted to the Dominion parliament. It 
is in narrative form, and contains little new in- 
formation, the results of the observations con- 
ducted at the several stations being reserved for 
publication as a separate report so soon as they 
shall have been reduced to proper form. 

Lieutenant Gordon, after promising details of 
the observations at an early date, concludes his 
report with the following remarks on the pros- 
pects of navigating the strait : ‘‘ The reports go to 
show that the ice set fast in the western end of 
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the straits during the last week of October, 1884, 
and that for all practical purposes of navigation 
the straits remained closed at this point till the 
early part of June in the present year. In June 
a good deal of open water was seen at different 
times, but the pack would close up again, and 
remain in that condition for several days at a 
time. 

‘*From a consideration of these reports, I am 
of the opinion that it might have been possible to 
pass through the straits during the early part of 
this July. The same date of closing as shown by 
the observations last year would give a season of 
navigation rather less than four months for the 
individual season. 

**Tt should, however, be stated, that the move- 

ments of ice this spring were evidently much 
later than those of last year; for in the month 
of August this year we met with vast quantities 
of heavy ice, and in the same month last year 
comparatively little was seen. On the Labrador 
coast and at Churchill the report was the same, — 
that the ice was unusually late in leaving this 
year. 
‘*T was informed by a captain who had made a 
number of voyages through Hudson’s Straits, 
that he had seen the straits clear of ice in June, 
but that it was a rare occurrence. The fact, how- 
ever, that the straits had been clear at this time, 
shows that there is a great variability in the dates 
of the opening of navigation.” 

The above conclusions scarcely seem to justify 
the building of a railway from Winnipeg to 
Churchill, — a scheme so seriously contemplated, 
that one or more companies have been organized, 
an extensive preliminary survey made, proving 
the feasibility of the route, and the requisite 
capital actually promised ; while one of the en- 
gineers has gone so far as to assert that the bay 
and strait were navigable for properly constructed 
vessels all the year round. 

The observers at all the stations report that the 
huts were warm and comfortable, the food good 
and sufficient, and their health, except in the 
instances mentioned, excellent. The weather was 
not nearly so severe as expected, the thermom- 
eter never going so low as it often does in 
inhabited portions of the north-west. 


THE PANAMA CANAL. 


IT has been reported in the daily papers from 
time to time, during some months, that matters 
at the Isthmus of Panama were in a bad shape, 
that the funds previously subscribed and loaned 
were nearly exhausted, and that but a small por- 
tion of the necessary excavation had been com- 
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pleted. Apparently to counteract the impression 
made on the public mind by these statements, 
M. de Lesseps, on his brief visit of inspection of 
the work in progress on the canal, from which 
he has just sailed for France, was accompanied 
by delegates from various commercial cities of 
Europe and this country, and an engineer was 
also despatched by the French government to re- 
port upon the state of affairs, before a decision 
should be made in regard to the advisability of 
allowing a further sum of money to be raised 
and borrowed for the canal. 

In the supplement to No. 148 of Science (vol. 
vi.) there appeared a notice of the recent book 
by J. C. Rodrigues, on the Panama canal, which, 
from his point of view, showed that the canal 
construction had been shamefully mismanaged 
from the start, and that failure and bankruptcy 
were imminent. There has just issued from the 
press another work' on the same subject, written 
by one who has had a large, if not the largest, 
share in the preliminary investigations, in the de- 
liberations of the canal congress, and in obtaining 
the territorial and other concessions, and has had 
the best of opportunities for knowing about the 
progress of the work, — Commander Lucien N. 
B. Wyse. As will be inferred from the sub-title, 
the author aims to give an exhaustive account of 
the matter, from the very earliest explorations, 
through the discussion of the several proposed 
routes, a critical analysis of the points for and 
against the eleven most promising lines, an ac- 
count of the political and business negotiations 
with other countries, the concessions secured, and 
the views and arguments of the United States 
authorities, down to the present state of the work 
(October, 1885), the money already expended and 
the future prospects. The admirable map which 
Commander Wyse gives, of that portion of Cen- 
tral America and the isthmus in which lie his sev- 
eral projected routes, is reproduced with this issue 
of Science, and the accompanying profiles show 
in metres the elevation of the ground over the 
different lines. The book contains also a plan of 
the Panama canal as it is to be when completed, 
and some ninety woodcuts of isthmian scenes and 
views of the canal-works. 

The volume is very handsomely printed ; and a 
person, whether interested or not in the canal, 
will find the opening portion, describing the 
scenery, the flora and fauna, the geological forma- 
tions, the climate, the inhabitants, and the mode 
of life in that part of the world, very reada- 
ble. Space will not permit the giving of an ab- 

1 Le canal de Panama, lV’ isthme américain; explorations; 


comparison des traces étudiés; négociations ; etat des tra- 
vauxz, Par Lucien N. B. Wyse. Paris, Hachette, 1886, 8°. 
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stract of his account of the explorations, in which 

many parties were occupied for a long period and 

over a great extent of territory. Nor can more 

than mention be made of the eleven plans, by dif- 

ferent explorers, discussed in detail : viz., — 

1°, By Commodore Shufeldt and Mr. Fuertes, at Tehuan- 
tepec, 280 kilometres, all to be excavated, and 140 
locks. 

2°. By Childs, revised by Commandant Lull and Mr. Men- 
ocal, at Nicaragua, 292 kilometres, 195 of which are to 
be excavated, Lake Nicaragua and 21 locks. 

8°, By.Commandant Lull, at Panama, 72 kilometres, all to 
be excavated, with 25 locks and a canal-bridge over 
the Chagres River. 

4°, By Wyse, Reclus, and Sosa, at Panama, 75 kilometres, 
all to be excavated, a sea-level canal, with or without 
a tunnel, and now under construction. 

5°, By Wyse, Reclus, and de Lépinay, at P: 72 kilo- 
metres, 50 of which are to be excavated, with 11 locks 
and an artificial lake in valleys of Chagres and Rio 
Grande. 

. By McDougal, Commandant Selfridge, Wyse, Reclus, 
and Sosa, at San Blas, 53 kilometres, 42 of which are 
to be excavated, level canal with tunnel of 15 kilo- 
metres. 

. By Wyse, etc., at Darien, 125 kilometres, 74 of which 
are to be excavated, level canal with tunnel of 17 kilo- 
metres. 

. By Wyse, etc., at Darien, 235 kilometres, 128 of which 
are to be excavated, with 22 locks and tunnel of 2 
kilometres. 

9°. By Trautwine, Kennish, Michler, etc., at Choco, 210 
kilometres, #0 of which are to be excavated, level 
canal with 2 tunnels of 3 and 8 kilometres. 

10°. By Commandant Selfridge and Mr. Collins, at Choco, 
290 kilometres, 50 of which are to be excavated, with 
22 locks and tunnel! of 6 kilometres. 

11°. By the same. the same, modified to 2 locks and tunnel 
of 6 kilometres. 


It will be interesting to see how the author's 
opinions of the past conduct of the work on the 
canal, the present material and financial condi- 
tion, and the future prospects for completion, 
compare with the views of Mr. Rodrigues, al- 
ready referred to. But in weighing the state- 
ments it will be well to bear in mind that the 
author has written this book, as he states in his 
dedicatory letter, to establish the facts for his 
family’s sake, that he was the originator of. the 
plans and route adopted, and the negotiator of the 
concessions obtained, — facts which otherwise 
seemed likely to be obscured by the strong per- 
sonality of de Lesseps. He desires also, by pre- 
senting his original plans, to absolve himself from 
blame for errors committed by others. He ac- 
knowledges that between the session of the Paris 
congress in 1879, and the organization of the 
canal company in 1880, a coldness sprang up be- 
tween M. de Lesseps and himself, and that his 
appointment as director-general was withdrawn. 

He states, that, in order to have some official 
acquainted with the business in hand, the place 
of superior agent at the isthmus, with duties but 
poorly defined, was given to his old friend and 
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collaborator, M. Reclus, who initiated the enter- 
prise in January, 1881, began the clearing, the 
final studies, the assembling of plant, buildings, 
etc., built a large landing at the north entrance, 
and erected a general hospital at Panama. He 
was succeeded in June, 1882, by M. Verbrugghe, 
and later by M. Richier, under whom was begun 
the first digging of the canal proper. This ad- 
ministration was not a success; and when, in 
1888, M. Dingler was appointed director, he abol- 
ished the office of superior agent. The oversight 
of the work, already too negligent, became quite 
inefficient ; and to-day, four years and a half from 
the beginning, matters are in a bad shape. The 
appointment of Engineer Hutin, first as sub- 
director and then as chief engineer, is not sufti- 
cient, despite the good-will which he brings to his 
position, to remedy the evil already done. 

In October, 1885, the following was the state of 
affairs: there has been moved a total of from 
sixteen to seventeen million cubic metres of earth, 
twelve millions only being from the canal proper, 
and eighty-eight millions are still to be excavated. 
Besides, there have been prepared buildings and 
stables on an extravagant scale, farms and gardens 
at great expense around headquarters, railroad 
branches, field hospitals, and roads, three of 
which he says are of but little use except for 
pleasure-riding by idle employees. Considerable 
labor has been expended on the Atlantic side. The 
best organized works are at Emperador; while 
at Culebra, a very important section, as will be 
seen by the profile, the reverse is the fact, and the 
amount already excavated is far out of proportion 
with the vast quantity which yet remains in place. 
On the Pacific slope the work is less advanced. 
He claims that at Culebra, by an injudicious de- 
viation from his line, the management has in- 
creased the depth of cut from eighty metres to 
a hundred and nine metres. <A vast quantity of 
tools, machinery, and materials, has been col- 
lected, and some fine workshops have been or- 
ganized. Many of the excavators and dredges 
have caused trouble, delays, and breakdowns, 
while difficulties with the temporary tracks and 
cars for moving earth are frequent. The question 
of the protection of the canal from the dangerous 
floods of the Chagres River by means of a dam 
and large storage-reservoir has not been settled in 
the last three years. What he thinks of the pres- 
ent management may be inferred from his ex- 
pression, une administration méticuleusement pa- 

The company has received half of its capital 
stock, a hundred and fifty million francs, besides 
four hundred million, in round numbers, in obli- 
gations of three different types. It has on hand 
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something over sixty million francs, and the re- 
maining half of its capital, with which to pay for 
the excavation of eighty-eight million cubic 
metres. From eighteen months to two years have 
been lost through lack of discipline and ill-directed 
efforts. If we judged only from the earth already 
moved, there would be required to complete the 
work four thousand million francs and thirty-six 
years. But the expense and time spent in getting 
ready, the acquisition of property, and the col- 
lection of materials, must be considered. There 
have been wasted in useless works, too high 
prices, and absurd contracts, a hundred and 
fifty million francs. The errors committed by 
the direction will amount, at the time of com- 
pletion, to a loss of about three hundred and fifty 
million francs, to which ought to be added a large 
share of the ninety-four million francs paid for 
the Panama railroad, since the better terms he 
had negotiated with the railroad company were 
set aside. 

He still adheres to and defends his original 
estimate of a hundred and five million cubic 
metres of earth as the quantity needful to be 
moved, provided the useless plans for the devia- 
tion of the Chagres, and the formation of a great 
interior port near Corrozal, are given up. The 
treatment he would apply to the river is that of 
one large dam and a number of smaller ones 
along its course. The earth has proved of good 
quality for retaining a slope, is deeper, and there 
is less rock and of a less hard nature than was 
anticipated. By a reformation of methods of 
administration and work, by the employment of 
experienced contractors, by carrying out no un- 
necessary projects, by push and energy, he esti- 
mates that it is possible to finish the canal in six 
years. The company must raise, for the eighty- 
eight million cubic metres of excavation, at five 
and a half francs per metre, four hundred and 
eighty-four million francs, and seventy-five millions 
for accessory works, and one hundred millions for 
discount, interest, etc., less certain savings which 
can be made; in all, about six hundred million 
francs. By proper and rigorous economy he be- 
lieves that the total cost can be brought to twelve 
hundred million francs. 

We find, further, that he calls attention anew 
to his alternative project at Panama, with ten or 
eleven locks, the fifth in the preceding enumera- 
tion, as offering a cheaper and a quicker solution 
of the problem in which the company is now 
engaged. Current rumor would seem to indicate 
that the company was leaning towards such a 
way of extricating itself from its present difficul- 
ties, even with an abandonment of the chief 
argument in favor of the Panama route, —that 
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it would be a sea-level canal like the Suez canal, 
without locks. 

He closes with a discussion of the mercantile 
advantages to be derived from the canal, and the 
revenue from which to repay the great outlay 
cited above. ” 


44 





LONDON LETTER. 


In the first of this series of letters, allusion was 
made to the frightfully unsanitary condition of 
the river Lea, in one of the London suburbs. 
From the upper part of this, water is still drawn 
for the metropolitan supply, while enormous 
quantities of sewage, etc., are allowed to drain 
into it lower down in its course. A few days ago 
a public meeting was held at the Mansion house, 
London, under the presidency of the lord mayor, 
in aid of the ‘‘ National society to secure effective 
legislation against river-pollution.” The attorney- 
general, Sir C. Russell, M.P., moved the following 
resolution: ‘‘That the speedy purification of our 
rivers would, in the opinion of this meeting, 
effect a great reform long urgently needed, and 
of vital importance to the general health and wel- 
fare of the community.” There were two defects 
in the existing law : first, it was only permissive 
instead of compulsory ; second, its powers could 
only be put in force by the sanitary authorities, 
who in some instances had been the main offend- 
ers. He would like to see the law so amended 
that no sewage-pollution should be allowed, under 
any circumstances, to enter any river, — at least, 
up to the point of its reaching the sea or a great 
estuary, —and he did not think the difficulty of 
making the law effective to that extent would 
prove very serious. Refcrm in the case of the 
river Lea would be a pioneer of reform in the case 
of other rivers ; and, if the responsibility of deal- 
ing with sewage were placed on communities, the 
question would very soon be settled. From what 
came under the notice of the present writer dur- 
ing his recent visits to America, he thinks these 
weighty words should not be without due warn- 
ing to various parts of the states and Canada. 

The exceptional length and severity of the pres- 
ent winter are universal topics of conversation. 
For some days there has been skating in the Lon- 
don parks, — an event without precedent, for the 
second week in March. On the nights of Satur- 
day and Sunday, March 6 and 7, the minimum 
temperature registered by screened thermometers 
(verified at Kew) near Stoke-on-Trent, in the mid- 
land districts of England, was 7° F. The next 
lowest temperature recorded in March was 13°, 
on March 18, 1845; and, according to Mr. 
Glaisher's Greenwich tables, that was the coldest 
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day for the sixty years from 1814 to 1873. Over 
the greater part of the British Islands, this Feb- 
ruary was one of the coldest Februarys on record ; 
the Greenwich mean being 33°.8, or 6°.8 below 
the average, while through Great Britain gen- 
erally, from the Grampians to the Channel, the 
mean temperatures were from 5° to 7° below the 
monthly averages. Severe snow-storms blocked 
the lines on the east coast in the first few days of 
March, and also in North Wales, as many as thirty 
trains being snowed up between Newcastle and 
Berwick alone. 

It has long been observed, that, for every degree 
below the average temperature in any week, a 
definite increase takes place in the average num- 
ber of deaths, chiefly among elderly people. 
Among recent victims, two may be mentioned, — 
the famous Scotch naturalist, Mr. C. W. Peach, 
who was a most remarkable example of the irre- 
pressible instinct of a true lover of nature; and 
Dr. Storrar, for many years chairman of con- 
vocation of the University of London. To him 
the medical graduates of that university owe far 
more than most of them are aware of. In the 
early days of the university, nearly half a century 
ago, its degrees were, for various reasons, looked 
on with much suspicion, and the other medical 
bodies in authority were inclined to deny any 
status whatever to the new graduates; in fact, 
attempts were made to prevent them from enga- 
ging in ordinary medical practice. Dr. Storrar 
sacrificed his own professional prospects in order 
to fight this question, and at the present day the 
London university degrees in medicine rank as 
the highest which it is possible to obtain. 

The engineering tripos at Cambridge, alluded to 
in a former letter, has now been fairly established, 
and the chief regulations in connection therewith 
appeared in the university intelligence of the 
Times a few days ago. Inquiries as to the desira- 
bility of establishing degrees in engineering have 
been issued on behalf of the University of Lon- 
don. 

The annual report of the director of the French 
agricultural department on the proceedings of the 
Phylloxera commission has just been published. 
It has been decided that none of the processes 
made known during the year 1885 entitle the in- 
ventors to the prize offered by the government, 
and accordingly the old remedies continue to be 
recommended. These are, 1°, submersion, which 
was applied in 1885 to 24,329 hectares; 2°, carbon 
disulphide, to 40,585; and, 3°, potassium sulpho- 
carbonate, to 5,227. American vines which have 
been planted now replace those destroyed, over a 
surface of 72,362 hectares. The surface which 
has resisted the attacks of the insect is about 
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twenty-two per cent of the whole surface suffer. 
ing from the disease. 

The hydrophobia scare is still sufficient to keep 
the muzzles on the unfortunate dogs. Questioned 
last night in the house of commons by Sir Henry 
Roscoe on the subject of M. Pasteur’s cure for 
this terrible disease, Mr. Chamberlain replied, on 
behalf of the government, that he hoped to be 
able to arrange for such an investigation as would 
enable a just estimate to be formed of M. Pasteur’s 
method, and its applicability in this country. In 
a recent paper read before the French academy of 
medicine, M. Pasteur gave details of three hun- 
dred and fifty cases, all of which, with one ex- 
ception, he had treated successfully ; and he has, 
whenever possible, secured certificates from doc- 
tors and veterinary surgeons as to the existence 
of rabies in the animals concerned. M. Pasteur 
hopes soon to turn his attention to diphtheria. m 


London, March 13. 





VIENNA LETTER. 


THE struggle between gas and electricity as 
means of lighting has reached a new stage in the 
invention of Dr. Auer of Welsbach, Austria, a 
young Vienna chemist who has been experiment- 
ing at Professor Lieben’s laboratory. The princi- 
ple of Dr. Auer’s invention is no new one. Every 
one knows the Drummond light, in which a cylin- 
der of lime is brought to incandescence by a 
burning mixture of hydrogen and oxygen. But, 
in all previous attempts of this kind, a tempera- 
ture was required too high for ordinary use. Dr. 
Auer has found a substance — the composition of 
which he unfortunately keeps a secret— which 
becomes incandescent at the temperature of a 
Bunsen burner. His lamp consists of such a 
burner, surrounded by a common lamp-cylinder, 
in the flame of which is hung a hollow cylinder 
of thin ‘ organtine’ impregnated with a metallic 
salt solution. By the action of the flame, the 
organic matter of the *organtine’ is destroyed ; 
the salt is converted into an oxide ; and a white, 
very elastic, porous cylinder remains, which be- 
comes incandescent. Dr. Auer’s lamp has given, 
according to recent measurements, a luminous 
power of twenty candles at a gas-supply of fifty- 
six litres per hour. 

A very important discovery, both for practical 
and theoretical medicine, has been made here by 
Mr. Ernst Freund, a pupil of Prof. E. Ludwig, at 
Professor Stricker’s laboratory. From earlier ex- 
periments, it is known that blood does not coagu- 
late so long as it is contained within the living 
healthy vessels ; though clotting occurs whenever 
the vessels are injured, or have lost their vitality, 
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according to experiments made by Durante and 
by Zahn. In a short time (in man in three 
minutes) after the blood is withdrawn from the 
veins, or after death, coagulation of the blood 
commences. Coagulation can be hindered or sus- 

nded in various ways, such as contact with 
living healthy vessels (Lister, Bruecke), exposure 
to low temperature (at 0° C.), or by the addition 
of solutions of certain neutral salts (sodium chlo- 
ride, sulphate, carbonate ; magnesium sulphate, 
etc.). If peptone is mixed with the blood, its 
clotting is suspended ; and Dr. Haycraft of Edin- 
burgh has kept it fluid for a Jonger time by adding 
an aqueous extract prepared from the intestines of 
leeches. It may be also noted that a German 
physiologist, Professor Gruenhagen, some time 
ago observed that blood, if collected in glycerine, 
remained fluid so long as a mixture did not take 
place. 

Now, Mr. Freund has found a very simple 
method to prevent the coagulation. He collected 
the blood, drawn from the vein of an animal, 
under oil, and it remained fluid for many days. 
In further experiments it was found, that, in 
arterial blood collected in a glass vessel whose 
walls were continuously coated with a film of vas- 
eline, the fibrine did not separate, even when 
stirred or agitated with a vaseline-coated glass 
rod ; but, as soon as the blood was poured inte an 
ordinary receptacle, the fibrme was immediately 
coagulated. It was further observed by Freund 
that the presence of minute foreign bodies, such 
as particles of dust. was sufficient to produce clot- 
ting. These experiments were made, both at ordi- 
nary temperatures and at that of the body, with 
equal success. In one of the experiments which I 
had the opportunity of seeing, a glass tube coated 
with oil was inserted into the carotid artery of a 
dog, while a dry tube was connected with the 
crural artery of the same animal. The blood in 
the latter was clotted in fifteen minutes ; but the 
pulsations of the blood column in the oiled tube 
were perceptible for more than two hours and a 
half. Fresh blood contained in fish-bladders, or 
parchment tubes, which had been previously soaked 
in a 0.6 per cent solution of chloride of sodium, 
and afterwards covered with a like solution, re- 
mained fluid for many days. 

Mr. Freund has made a preliminary communica- 
tion on his researches, which will be continued in 
an early number of the Wiener medicinische jahr- 
biicher. V. C. 

Vienna, Feb. 16. 


NOTES AND NEWS. 
THE teachers’ course in chemistry at Harvard 
during the summer of 1886 will be under the di- 
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rection of Dr. Comey, and will open July 5, and 
close Aug. 14. Instruction will be given in gen- 
eral chemistry, qualitative analysis, quantitative 
analysis, and organic chemistry. A course in 
mineralogy will also be given. The fee for the 
course is twenty-five dollars. An additional 
charge, which has averaged from five to six dol- 
lars, is made for the material and apparatus con- 
sumed by each student. The summer classes are 
offered the same facilities for laboratory work as 
are open to students during the academic year. 
The college library is open for the use of students 
in these courses. For further information address 
Arthur M. Comey, Harvard chemical laboratory, 
Cambridge, Mass. 


— On the 23d of September, 1882, Friedrich 
Wohler died, in his eighty-third year, one of the 
last and one of the most eminent of the chemists 
whose lives and labors connected the early forma- 
tive age of the science with that of its recent 
wide expansion. As investigator and teacher, as 
author and scientific correspondent, he deserved, 
as few have done of those who have passed away 
in our time, that his memory be held in honor by 
those who care for the science of chemistry. Soon 
after his death a movement was begun in Ger- 
many, originating with the German chemical 
society, for the collection of an adequate sum of 
money with which to erect in Géttingen a statue 
to Wohler, as a permanent monument, on the 
spot where most of his life’s work was done. The 
subscription has reached the sum of about four 
thousand dollars, but this is not yet sufficient for 
the purpose in view. The co-operation of Ameri- 
can chemists has recently been asked by a mem- 
ber of the local committee in Géttingen, in a let- 
ter addressed to one of the undersigned, who have 
formed a committee for the United States in order 
to give practical shape to action in this country. 
Contributions may be sent to any one of the fol- 
lowing: James C. Booth, U. 8. mint, Philadel- 
phia: J. W. Mallet (chairman), University of Vir- 
ginia; C. F. Chandler, Columbia college, New 
York: H. B. Nason, Rensselaer polytechnic in- 
stitute, Troy ; F. Frerichs, Mallinckrodt chemical 
works, St. Louis; Ira Remsen (secretary and 
treasurer), Johns Hopkins university; Wolcott 
Gibbs, Cambridge ; W. B. Rising, University of 
California, Berkeley ; E.P. Harris, Amherst, Mass. ; 
S. P. Sadtler, University of Pennsylvania, Phila- 
delphia ; J. W. Langley, Ann Arbor ; C. U. Shep- 
ard, jun., Charleston, S.C. ; F. Mahla, corner 21st 
Street and Stewart Avenue, Chicago ; Eugene A. 
Smith, University of Alabama, Tuscaloosa. 


— Four additional sheets of the New Jersey 
topographical map are lately issued, making ten 











284 


now published out of the total seventeen. The 
unfinished sheets cover the inland area of the 
state, along the lower Delaware. The arrange- 
ment of the map sheets was illustrated in Science 
(vii. No. 155). A map of the whole state, five 
inches to a mile, will form an eighteenth sheet. 


— The fifth annual report of the U. 8S. geologi- 
cal survey, just issued, contains a number of valu- 
able works by well-known authors, and is richly 
illustrated by excellent engravings. In addition 
to the papers already noticed, there is one by Prof. 
O. C. Marsh, on the gigantic mammals of the 
order Dinocerata, — an abstract of his volume on 
the same subject, already published, — and one 
by R. D. Irving, entitled “Preliminary paper on 
an investigation of the archaean formation of the 
north-western states,” which contains the results 
of field and laboratory investigation of the prob- 
lems of correlation, structure, and genesis. 


— Professor Koch of Berlin is issuing a Zeit- 
schrift fiir hygiene, for the publication of his own 
researches, which have hitherto been made public 
in the official documents of the imperial health 
office, as well as for the publication of the results 
of investigations undertaken under his direction 
in the Hygienic institute lately established in con- 
nection with the university. 

— After many denials, it is again authoritatively 
announced that Professor Du Bois-Reymond is at 
work on a history of natural science in the nine- 
teenth century. 

— The strips of papyrus that were taken from 
an Egyptian excavation several years ago, and 
placed in the Berlin museum, are said to contain 
parts of the great work of Aristotle on adminis- 
tration, and, in particular, passages from the most 
valuable part of that work, — that treating of the 
civil administration of Athens. 


—J. H. Darwin, son of the late Charles Dar- 
win, is understood to have his father’s biography 
nearly ready for publication. It is believed that 
the book will contain much of interest concerning 
the naturalist’s domestic life. and his methods of 
carrying on his investigations and researches. 


— At the last meeting of the Academy of politi- 
cal science, Columbia college, Hon. John Jay 
Knox, ex-comptroller of the treasury, read a valu- 
able paper on ‘ Legal tender in the United States.’ 
It is not improbable that Mr. Knox’s paper will be 
published in an early number of the new Political 
science quarterly. 

— The annual report of the Connecticut agri- 
cultural experiment-station, for 1885, deals almost 
wholly with analyses of feeding-stuffs and ferti- 
lizers. The laws of Connecticut require analyses 
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to be made of all commercial fertilizers annually, 
The results of such, accomplished at this station 
in past years, have been of real value to the farm- 
ers and gardeners throughout the state. The 
larger part of the matter upon food-stuffs is com- 
piled, though evidently useful. The origina! por- 
tion, however, is not inconsiderable. In these re- 
ports one is impressed with the almost purely 
chemical nature of the work accomplished ; and 
the personnel of the station is composed wholly of 
chemists. While there can be no question of the 
great importance of agricultural chemistry, it 
certainly seems that the work of an agricultural 
experiment-station should not be so exclusively 
limited. One must think that a botanist and 
entomologist would be a desirable accession to 
the already able staff. 

— Messrs. Romanoffski and Mushketoff have 
published a geological map of Russian Turkestan 
in six sheets, on a scale of 1: 1,260,000. Besides 
surface geology, this chart shows the area oc- 
cupied by ancient and modern glaciers, the loca- 
tion of mines, and the altitude of all important 
points. 

— There have been received to date at this of- 
fice the following subscriptions to the Heer memo- 
rial: Prof. Jules Marcou, five dollars; Prof. Asa 
Gray, five dollars ; Mr. S. H. Scudder, five dollars. 


— The next annual session of the National 
academy of sciences will be held in Washington, 
at the national museum, commencing Tuesday, 
April 20, at 11 A.M. 


LETTERS TO THE EDITOR. 


e*s Correspondents are requested to be as brief as possible. The 
writer's name is in all cases required as proof of good faith. 


Certain questions relating to national endow- 
ment of research in this country, and their 
importance. 


We have before us for our consideration at the 
present time, in this country, a number of questions 
of the highest import to science, of which it may be 
said that they are as yet in a formative stage. By 
this is meant, that the United States, as now repre- 
senting one of the distinct nations of the world, has 
not yet expressed a national opinion upon them, after 
the manner usually adopted by nations for express- 
ing opinions which may be said to be national, and 
which the nation stands willing to defend in opposi- 
tion to the opinions of other peoples. Of the sev- 
eral questions that I refer to, none can claim greater 
weight than that one which takes into consideration 
the extent to which our government should endow 
scientific research. 

This is really a point in political economy of the 
utmost importance, as it affects the national welfare, 
and has much to do with the formation of the na- 
tional character. To those who have watched the 
growth, and approach towards a decision, of this 
issue during the past twenty-five years, the fact 
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must now be evident that we have arrived at that 
point when we must soon decide upon the attitude 
we are to assume in regard to it. 

When all the elements of civilization have been in 
operation for over a century in a new country like 
ours, and when we come to study the final result, 
there is no better criterion of the success of that 
civilization than the relative number and the emi- 
nence of the leaders in the sciences, arts, and in- 
dustries that it has produced. 

We have many such leaders, and they must be re- 
garded as the best fruits of our civilization ; while 
their works, or the effects of their works, will always 
measure the degree of respect that we are held in by 
other nations. 

To-day the problem which is contained in that 
chapter of political economy which deals with the 
question of the nation’s placing to the best use these 
fruits of her civilization, is one of the highest im- 
portance, and is yet to be rigidly applied, for it is 
still tossed upon the waves of varying opinion 
created in the minds of men. 

During the various stages of development of this 
principle in our country, the government at different 
times, and under different influences, has assumed an 
attitude towards it varying all the way from open 
hostility to the very verge of that method of treat- 
ment employed by King Frederick of Denmark, in 
the case of Tycho Brahe, three hundred years ago. 

Aside from our great problems of education, there 
stands the equally vital question to us, which may be 
expressed in its broadest sense as the question of 
national endowment of research. This is one that 
naturally resolves itself into two general phases, 
which are quite distinct. The first is, taken in the 
light of a productive expenditure, to what extent 
should the government assist scientific researchers in 
private life; and, secondly, to what extent should 
she encourage it among those directly in the govern- 
ment employ. 

Touching the first of these questions, I shall have 
but little to say ; and such as it is, is mainly prompted 
by the aims and p' of that act which has just 
passed the senate, known as the ‘ Blair educational 
bill.’ This provides that the enormous sum of 
seventy-nine million dollars of money be appro- 
priated from the national treasury for distribution 
among the states and territories ‘‘ in that proportion 
which the whole number of persons in each, who, 
being of the age of ten years and over, cannot write, 
bears to the whole number of such persons in the 
United States.” Now, this step not only presupposes 
that this country claims the right of voting away 
public means to such ends, but that she actually in- 
tends to act upon that supposition. In my own epin- 
ion, the nation does hold just such a right; but as 
well-meaning as the of this bill are, in view 
of the excellent school advantages all over this 
country for all classes and conditions, would not the 
state be equally well served, if not better, by the 
treasury appropriating a similar sum to be used, by 
methods now well known to us, towards the develop- 
ment of an American Pasteur, or a Priestley, or an- 
other Agassiz, a Longfellow or a Fulton? Has any 
one any doubt as to which appropriation would ad- 
vance the national and the people’s interest the 
more? I believe the ends of all education are best 
met by the latter means of expenditure and endow- 
ment. I stand on the side of the king of Denmark, 
in his principle as applied to Tycho Brahe. 
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In taking up the remaining side of the question, — 
i.e., the ‘extent to which the government should 
recognize and further the researches of those per- 
sons in her employ who have from time to time 
demonstrated their peculiar fitness to perform cer- 
tain work,—I will, before discussing the subjeet, 
formulate a few well-known and established princi- 
ples. These are as follows : — 

1°. Both present and past history teaches us, that, 
in those rare instances where persons of bigh attain- 
ments, or even genius, have been enabled through 
government endowment to devote all their energies 
to their special line of investigation, the result has 
been of incalculable benefit to mankind for all 
time. 

2°. That one of the inherent characteristics of the 
pursuit of knowledge is its inability to maintain itself 
commercially, and that, in all cases wherein the re- 
searcher is not financially provided for, it must of 
necessity be linked with some other occupation. 

8°. That the published results of the labors of 
investigators are only of the highest standard and 
worth when the investigator has been enabled to 
pursue his researches with a mind absolutely re- 
lieved from pecuniary worry, and an absolute assur- 
ance of his being undisturbed, in any way, in the 
field of his investigations. 

4°. That, to make actual progress in learning, the 
investigator must have the means at his disposal of 
thoroughly acquainting himself with every thing 
that has been previously made known by former 
workers through their published results; then any 
new facts he contributes in his special calling may be 
considered as contributions to knowledge. 

Aided by these principles, let us now see what the 
government can effect with her bibliographers who 
are upon lighthouse duty, anatomists in recruiting 
officers, bacteriologists in charge of the library, pathol- 
ogists as ordnance officers, and geologists in charge 
of the hospitals. There is no question but that the 
government possesses both the right and the power 
to apply any one of these distinguished gentlemen 
to demonstrate the first principle ; and will any one 
question the gain that would follow, to knowledge, 
humanity, and the nation, by removing the bacteri- 
ologist from the library and placing him in the labo- 
ratory, where perhaps several thousand dollars’ 
worth of instruments may be awaiting him? 

The position of the majority of such scientists in 
the services fulfils the second principle ; and, in any 
event, the government would have no trouble on that 
score, as she can retain in her service anyone as 
long as they please to remain. 

It is equaily evident that both of the last princi- 
ples can carried out by the government with the 
greatest ease, and without any additional outlay. 
The pay of any government officer is always sufficient 
to support him ; and we all know that the govern- 
ment lacks neither opportunity, libraries, material, 
or the power of lifting from off the shoulders of 
her scientific workers all but the most necessary 
restraints. Of course, beyond the opportunities 
afforded by the national libraries, the fulfilment of 
the fourth principle remains entirely with the scien- 
tist himself. 

Now, these exceedingly simple requirements are 
all that is necessary for this government to put into 
execution, in order to carry out and place in opera- 
tion the grandest of all social schemes, the most 
powerful impulse to the progress of knowledge, and 
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the most complete realization of the ends of all edu- 
cation ; yet how rarely is a step ever taken in the 
direction of putting into execution these four princi- 
ples, and how often are they violated éntirely ! 

Even to-day, as in years gone by, we find the scien- 
tist placed in charge of hospitals full of sick men, 
and with the lives of women and children in his hands 
besides, when he can see with his own eyes that 
every time he is called to attend, as physician, upon 
the sick, his very presence is detrimental to their 
recovery, while his painful attempts to demon- 
strate to those about him that he is trying to do his 
full duty, only results in total lack of confidence on 
the part of all the friends, relatives, and attendants, 
who draw a sigh of relief when he has left the room, 
and scrutinize his rather vague directions with sus- 
Picion. 

The same applies to ali the other incongruities that 
I cited above; and examples of every one of them 
for the last thirty years could and still can be found 
at any time represented in the government, and in 
most instances require a radical change, to say noth- 
ing of the benefits that would result to humanity for 
all time. R. W. SHUFELDT. 

Fort Wingate, N. Mex., March 14. 


The silver problem. 


It is generally taken for granted in arguments on 
this and finance or money problems generally, that 
the state of business, industry, or economic prosperity, 
of the nations as they now exist, depends in a very 
large measure on the substance of which their money 
ismade. Stagnation, crises, and all the baneful con- 
sequences thereof, are ascribed to the money system 
without any intelligent reason. 

Money is any thing whose exchange value serves 
as a standard for measuring the exchange value of 
other things or of services. It follows that the best 
money is that whose exchange value is most fixed 
and unvarying. By a ‘survival of the fittest’ pro- 
cess, gold now has gained its place as the money best 
fitted for our present economic system; i.e., the 
exploitation or capitalistic system. 

e customary blunder of the finance tinkers and 
thinkers is to ascribe the evil results of the present 
economic system to the money or finance department 
thereof. This they never do intelligently or clearly, 
and never can, use that relation does not 
exist : hence the confusion and general intellectual 
bankruptcy that prevails on this issue. In the 
prevailing capitalistic system, money and all other 
exchange values are permitted to become private 
property. The producers of exchange values have 
to give them over to a middleman (capitalist), who 
compels them to do that by the power of the state, 
which upholds him therein by upholding him as 
owner of the means of production. But the pro- 
ducers are by this process exploited (fleeced) by 
this third . For an ep a shoemaker and 
tailor would, if free to e their exchange di- 
rectly, exchange, say, three pairs of shoes for two 
coats. But the middleman (capitalist) fleeces both by 
keeping for himself as much as he possibly cau of the 
labor-products of both, without giving any thing in 
return. He gives the tailor in money the exchange 
value of only one pair of shoes in exchange for the 
two coats, and the shoemaker only the exchange 
value in money of one coat for the three pairs of 
shoes: consequently, by the hocus-pocus of the 
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money system, he is ‘in’ one coat and two pairs 
shoes. This right to be ‘in’ is his ‘legal’ ¢ 
‘vested’ right, — his ‘profit.’ The producers may” 
deem it a ‘ vested wrong,’ and a great many are bes 
ginning to think that way. a 
Besides being a ‘shaving’ system, it is also a ‘coms 
petitive > system; that is, those workingmen get the” 
prize,’ work‘and wages, who will live in the meanes§ 
and cheapest manner; that is, who work for 
lowest price, or, in other words, who will consw 
the least. The capitalist gets the prize, ‘ profit,’ 
has the most integrated and differentiated means of” 
production along with the cheapest labor; that is) — 
who can produce the quickest and most. On ong 
side, the consuming power is decreased; on the 
other, the producing power is being increased ; . 
in the middle both are fleeced. The result is this 
remarkably anomalous spectacle of people who are 
willing to work suffering from want because there is 
too much produced, and non-producers consuming 
enormously. ; 


as 


‘ root of the evil.’ Only a remedy that goes to this 

root, that is, in the root-sense of the word, radical, 

will cure the evil. This remedy is socialism. , 
Cuas. Frevp, © 


Herein, and not in the money department, is the rea 


A swindler abroad again. 


A person has been operating in Illinois and Iowa, ~ 
representing himself to be Prof. H. S. Williams at ~ 
some points, and Professor Oelrich at others ; in all © 
cases, so far as heard from, assuming to be con- — 
nected with the faculty of Cornell university. His 
modus operandi is to borrow scientific works, money, 
and paleontological specimens, and contract with 
colleges to furnish series- of fossils illustrative of — 
American geology. He is an expert in classifying ~ 
fossils, and his method of work is strongly suggestive — 
of the individual who duped many scientific workers ~ 


last year under the alias of Lesquereux. He hag: ~ 


worked his games at Galesburg, Ill., Burlington, — 
Mount Pleasant, Ottumwa, and Oskaloosa, Io., being — 
at the latter place March 8 last. He is undersized, a — 
man of from thirty to thirty-five years of age, light 
hair, beard, and mustache, and apparently having no 
use of his right arm, though this defect may have 
been simulated. H. D. CRawForD. 


Ottumwa, Io., March 18. 


Reports of the National academy of sciences. 

From inquiries which I have received, there 
appears to be a general misunderstanding concer! 
the reports made by committees of the Nations 
academy of sciences. It is assumed by the publie 
that these reports have been examined and approved 
by the academy, and therefore that they express the 
opinion of that body. This is a mistake. Generally 
a report is not submitted to the academy for discus- 
sion, and it must be understood to represent only the 
opinion of the committee who sign the report. An 
example will be found in a late report, published as 
senate document No. 67 (forty-ninth congress, first 
session), in which it is recommended to change the 
beginning of the astronomical day from noon to mid- 
night. Probably a majority of the astronomers of 
the academy would oppose such a change if they 
were permitted to speak. AsaPa HALL. 

March 18. 
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